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In  this  thesis  the  design  of  sanitary  sewer 
systea  and  septic  tank  for  Kushville,  we  were 
materially  assisted  by  the  fact  that  the  work 
was  at  that  time  under  actual  design  by  Pro- 
fesser  Phillips,  from  whom  much  valuable  in- 
fornatiou,  as  well  as  most  of  the  fundamental 
data,  was  obtained,.  A  thorough  understanding 
of  the  conditions  existing  in  to  Rushville 
has  rendered  the  v/ork  far  more  satisfactory 
as  well  as  interesting,  and  the  writers  take 
this  opportunity  of  expressing  their  appre- 
ciation to  Professor  Phillips  for  his 
assistance  and  interest  in  the  work* 

Rushville  is  a  small  tov/n  of  perhaps 
four  thousand  inhabitants,  in  the  central 
portion  of  Schayler  County,  on  the  Chicago, 
Burlington!  and  Quincy  Railroad.   The  popu- 
lation is  made  up  of  well  to  do  farmers, 
and  has  been  increasing  slowly  during  the 
last  ten  years.   When  the  idea  of  in^ 
stalling  a  sewer  system  was  first  taken  up, 
it  was  found,  after  careful  consideration 
of  the  resoiirces  of  the  tovm,  that  it  would 
not  be  advisable  to  attempt  to  finance  a 
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v.'ork  which  would  include  both  sanitary  and 
st'orn  sewers,  as  a  water  supply  system  was 
to  be  included  in  the  work,   Ttien  also  the 
topography  of  the  ground  is  such  that 
natural  water  cources  are  available  for   the 
drainage  of  the  surface  water..  The  merits 
of  various  systems  of  pui'if ications  were 
weighed  and  in  the  end  the  septic  tank 
treatment  v/as  adopted.   The  degree  of  puri- 
fication accomplished  by  this  method  was 
found  to  be  sufficient  and  an  available 
creek  was  at  hand  into  which  the  effluent 
of  the  tank  could  be  discharged,. 

Tl-ie  procedure  adopted  in  the  work  was 
as  follows: 

1,  Field  work.. 

2,  Platts  of  profiles  and  Topograp- 
hical map, 

3,  Layout  and  design  of  pipe  lines. 
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4,  Specifications  and  estimate  ofc 
c-ost  of  sewerage  system. 

5,  Design  of  septic  tank, 

6,  Specifications  and  estimate  of 
cost  of  Septic  Tank, 

(1)  A  complete  set  of  level  notes  were 
furnished  by  Professor  Phillips,  makixig  un- 
necessary the  expense  of  time  and  labor  which 
would  be  involved  in  acquiring  a  second  set. 
These  were  transcribed  and  the  work  begun  on 
the  profiles. . 

(2)  The  work  was  divided  up  and  profiles 
of  each  street  were  plotted  on  profile  cloth 
suitable  for  binding  in.  permanent  form.  Suf- 
ficient space  was  allowed,  so  that  the  layout 
of  pipe  lines  and  manholes  could  be  shown.. 
When  these  profiles  v^ere  completed,  the  topo- 
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graphic  map  of  the  tovm  was  begun,   A  map 
showing  the  lot  subdivision  of  the  town  was 
obtained  and  on  this  contour  shov/ing  two 
foot  differences  in  elevation  v;ere 
sketched,.  A  tracing  was  then  made,  from 
which  prints  were  obtained  on  which  to 
layout  the  pipe  lines,. 

(3)   It  was  found  t?iat  the  general 
slope  of  the  ground  was  from  the  north- 
west to  the  southeast  section  of  town  and 
so  the  sewers  were  designed  to  begin  out 
on  Macomb   Road  and  run  generally  in  a 
south  and  easterly  direction.   The  main 
lines  were  designed  to  run  south  on  Jackson, 
Ivlonroe  and  Morgan  streets  and  east- on  Clinton, 
combining  finally  at  the  corner  of  Clinton 
and  Llorgan,  the  smaller  lines  all  connecting 
into  these.   In  most  cases  an  eight  inch  sewer. 
has  been  used.  Much  of  this  could  be  of 
smaller  size  but  eight  inches  is  regarded  as 
a  practical  minimum,. 

Assiaming  each  lot  as  twenty-five 
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feet,  allowing  an  average  of  four  persons 
to  each  lot,  the  Roosevelt  Avenue  sewer 
would  have  a  discharge  of  236X100-^5,600 
gallons  per  day,  or  2.36  cubic  feet  per 
minute. 

The  velocity  of  sewerage  in  an  S   inch 
sewer  flowing  half  full  at  a  grade  of  six 
feet  in  one  thousand  is  found  by  means  of 
Chezy  •  s  formula ,  v-=  otTps 

V-  vsIociTl) 

C-   confeVotrV   dle-ter  minedL  Nay 


rSviTTE.R.'«,  Formula   c= = V^=  ■  ^^^^J 
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With  this  velocity  a  discharge  of  3.42 
cubic  feet  per  second  will  be  obtained. 

The  grades  used  on  the  snxaller  branches 
averaged  from  four  to  six  feet  in  a  thousand, 
while  the  main  lines  were  laid  at  a  grade  of 
two  feet  in  a  thousand. 

A  flush  tank  is  used  at  each  dead  end, 
details  of  which  are  shown  in  accompanying 
prints.   It  is  advisable  that  these  tanks 
should  discharge  from  500  to  800  gallons  at 
least  once  in  24  hours  intermittently 
throughout  the  system. 

Man}:ioles  are  placed  at  each  street 
intersections  and  at  intervals,  so  that  the 
distance  between  manh  oles  does  not  exceed 
350  feet.   In  some  instances  lamp  holes  have 
been  used  to  further  aid  in  the  care  and  main^ 
tenance  of  sewers. 
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NOTICE      TO      CONTRACTORS. 


Sealed  proposals  will  be  received  at    the  of- 
fice  of   the  Sewer  Comnission 

in  the  City  of  

until o'clock 

daj'  of   "'    


structing  sewers  in 


Forms  of  proposals,  copies  of  the  specifi- 
cations and  instructions  to  contractors  aiay  be  ob- 
tained of  the  Engineer;  and  the  plans  and  profiles 
nay  be  seen  at  his  office. 


Each  bid  must  be  accompanied  by  a  deposit  of 
as  a  guarantee  of  the  good 


faith  of  the  bidder. 


Tlie  Sewer  Commission  reserve  the  right  to  re- 
ject any  oe  all  bids. 


ADDFJCSS , 


ENGINEER. 


.a   H   0   T   0  A  ^  T   TI  0  0      0  T      a  D    I   T   C   M 


-lo  edi    iB  bevi.eos'i  scf  Iliw  alfiaoqo'-iq  b- 

noiaai/rtnioO  i9W9g  oi.c    :...,  ... 

^  ._ [ lO    V^iO     9XlJ 

orii  no ^ i[ooIo'o i..; 

-no  0   ^  ■..  1    , I "■_ 

nx   Q'jcew&e  s'^i.. 


.OOXllO  axri  JB  0993  9a'  V 


hoc;-:,   c.r{>t    lo   99 Jni^'iaj;^   /?.   an ^__ 

,'i9.f)Jbid  yr{>?    lo  iii s. 


OJ    ^♦jfc.i'i  Olid    QViStta'!  nolaatxmoD  neyroQ   orlT 


:SHaGA 


TO   C   ONTRACTORS. 


1.   All  bids  must  be  made  upon  the  printed 
forms,  to  be  obtained  at  the  office  of  the  En- 
gineer, and  enclosed  in  a  sealed  envelope,  di- 
rected to  the  Enr'ineer  of  Sewers, 


and  endorsed  upon  the  outside  of  the  envelope, 
PROPOSAL  FOR  CONSTRUCTIIIG  SEWERS  IN  THE  CITY  OF 


2,   Each  bid  must  be  accompanied  by  a  deposit 

of Dollars,  to  be  left  in  the 

hands  of  the  City  Clerk,  subject  to  the  conditions 
specified  in  the  proposal  hereto  annexed,  as  a 
guarantee  of  the  good  faith  of  the  bidder. 


3,   Bids  shall  state  the  price  per  lineal 
foot  of  pipes  of  each  size  laid  as  herein  speci- 
fied, and  for  the  various  depths  of  trench  named, 
also  for  all  other  items  enumerated  in  the  sched- 
ule opposite,  which  price  shall  be  in  full  for  all 
labor  and  materials  required  for  the  complete 
execution  of  the  work. 


4,   All  prices  must  be  written  in  words,  and 
also  stated  in  fisures, 


5.    The  place  of  residence  of  each  bidder  must 
be  given  after  his  signature,  which  must  be  written 
in  full.   When  firms  bid,  the  individual  names  of 
the  members  shall  be  signed  in  full,  and  the  firm 
name  added. 


6,    The  name  of  the  contractor  must  be  filled 
in  the  blanks  left  for  that  purpose,. 


7,    The  City  of 


reserves  the  right  to  reject  any  or  all  bids. 
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8.    Bidders  are  requested  to  be  present  at 
the  opening  of  the  bids. 


9,   The   bond  required  of  the  successful  bid- 
der shall  be  in  the  sum  of  ^ . 
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PROPOSAL. 


TO  THE  SEWER  COtUvIISSION  OF  THE  CITY  OF 


G-ENTLEI.IEN:    The  undersigned  hereby  propose  (to 
furnish  all  of  the  materials  and  do  all  of  the  work 
required  to  complete  such  amount  of  the  above  men- 
tioned work  as  shall  be  awarded  to  the  undersigned 

by  the  City  of __„ in  a 

first  class  manner,  and  in  accordance  with  the 
specifications  hereto  annexed,  and  the  plans  and 
drawings  of  the  same  on  file  in  your  Engineer's 
office,  at  the  following  prices,  viz: 
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ARTICLES   OF  AGREE  LI  E  N  T, 


BETWEEN  THE  CITY  OF 


PARTY  OF  THE  FIRST  PART,  AND , 

CONTRACTOR,  PARTY  OF  THE  SECOND  PART,  FOR  BUILDING 
SEWERS  IN 


This  Agreeuent,  uade  and  entered  into  this 
day  of 


in  the  year  one  thousand hundred 

,  by  and  between  the 

City  of  ,  party  of  the 

first  part,  and ,_ 

Contractor,  party  of  the  second  part, 

WITNESSETH,  Whereas,  The  City  of  

,  in  the  State  of 

,  by  virtue  of  the 

authority  vested  in  the  Sewer  Conimissioa  by  the 
Legislature  of  the  State  of 


and  by  the  Charter  and  Ordinances  of  the  Cit; 
agree  to  let  unto  the  said 


Contractor,  the  work  of  constructing  certain  

Sewers,  as  per  plans  and 

profiles  of  the  work  on  file  in  the  office  of  the 
Engineer  of  Sewers. 

NOW,  THEREFORE,  in  consideration  of  the  pay- 
Eient  and  covenants  hereinafter  mentioned  to  be  made 
and  performed  by  said  party  of  the  first  part,  the 

said  hereby  covenants 

and  agrees  to  do  the  work  above  mentioned  in  a  sub- 
stantial and  workmanlike  manner,  in  conformity  with 
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the  plans,  profiles  and  specifications  of  such  work 
on  file  in  the  office  of  the  Engineer,  in  strict 
obeyance  to  the  directions  which  nay  fron  time  to 
tine  be  given  by  the  said  Engineer  or  his  duly 
authorized  assistants,  and  in  accordance  v/ith  the 
following  specifications. 


SPECIFICATIONS   FOR  SEV.'ERS. 


EARTHENWARE  PIPE  SEWERS. 


1,    The  sewers  shall  be  constructed  of  first 
quality  vitrified,  salt-glazed  sewer  pipe,  sound 
and  well  burned  throughout  their  thickness,  im- 
pervious to  moisture,  of  smooth  and  well  glazed- 
exterior  and  interior  surfaces,  free  from;  cracks, 
flaws,  blisters,  fire-checks,  and  all  other  im.- 
perfections,  circular  in  the  bore,  of  true  form 
in  their  lengths,  whether  straight  or  curved,  in- 
ternally of  the  exact  specified  diameter,  and  of 
uniform;  standard  thickness. 


2,   All  pipe  shall  be  socket  pipe,  with  true 
and  circular  sockets  concentric  with  the  bore  of 
the  pipe,  and  shall  be  furnished  in  pieces  two 
feet  long.  For  all  junction  pieces,  a  well  fitted 
vitrified  stopper  shall  be  furnished,  without 
charge. 


3,    AY  branch  connection  of  

inches  in  diameter  shall  be  provided  every  twenty^ 
five  feet  on  each  side,  when  ordered  by  the 
Enf'ineer, 
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IRON  PIPE. 


4.    Ii'on  pipe  shall  be  used  where  the  sewer 
runs  under  or  through  waterways-either  natural  or 
artifical-or  under  a  railroad,  or  wherever  it  is 
deetaed  necessary  by  the  Engineer,.  TUrie  joints 
shall  be  of  lead  properly  caulked.   The  lengths 
of  pipe,  their  diameter  and  ttiickness  to  be  as 
directed  by  tlie  Engineer,   The  v/ieght  of  each 
pipe  shall  be  plainly  marked  on  it  before 
leaving  the  faccory. 


5,    The  iron  pipe  shall  be  paid  for  by 
the  ton,  laid  in  place  with  joints  complete. 


LOCATION, 


5.   The  sewers  shall  be  located  on  the  lines 
shov/n  on  the  plans  of  the  work,  and  will  be  staked 
out  by  the  Engineer,   This  line,  whenever  practica- 
ble, will  be  on  the  center  line  of  the  street,. 
The  Coni:iiseioners,  however,  I'eserve  the  right  to 
move  the  line  of  sewers  to  the  right  or  left 
whenever  obstructions  are  met  which  render  a  change 
of  line  desirable,. 


7.  The  contractor  will  be  required  to  pre- 
serve all  stakes  and  bench  marks  until  permission 
is  given  by  the  Engineer  to  remove  them. 


8,  The  line  for  trenches  will  be  indicated 
by  stakes  set  at  one  side  of  the  trench,  A  v;idth 
of  at  least  two  feet,  on  the  side  of  the  trench 
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where  the  stakes  are,  shall,  as  the  work  progresses 
be  kept  free  froci  obstruction. 


EXCAVATION, 


9,   All  excavations  shall  be  by  open  cut  from 
the  surface.   No  tunneling  will  be  allowed,  except 
written  permissioni  be  previously  obtained  from  the 
Engineer, 


10.   The  contractor  will  be  required  to  keep 
the  sides  of  the  excavation  vertical,  by  bracing  or 
otherv/ise;  but  no  allowance  will  be  nade  therefor 
unless  the  sane  is  left  in  the  trench  by  written 
order  of  the  Engineer,. 


11.   The  excavation,  at  the  bottom,  is  to  te 
made  and  shaped  as  nearly  as  possible  to  fit  the 
lower  halfi  of  the  pipe  to  be  laid,  with  holes  cut 
at  the  joints  for  the  sockets  to  rest  in,  so 
that  the  pipe  shall  have  a  uniform  bearing  on  the 
groand  from  end  to  end. 


12,   At  tne  heignt  of  half  of  the  diameter  of 
the  pipe  from  the  bottom,  tiiat  is,  at  the  height  of 
the  greatest  horizontal  diameter  of  the  pipe,  all 
trenches  are  to  be  eighteen  inches  wider  than-  the 
greatest  diameter  of  the  pipe  to  be  laid  therein. 


13.   Tiie  trench  shall  he  dug  to  within  six 
inches  of  grade  by  measurement  from  the  witness 
stakes  on  the  surface.   The  last  six  inches  shalli 
be  taken  out  after  the  grade  pegs  have  been  set  in 
the  bottom,  of  the  ttench  by  the  contractor  under 
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the  direction  of  ohe  Engineer, 


14,   The  excavation  for  all  Eianv-holes,  flueh 
tanks,  and  other  accessories  shall  be  sufficient  to 
leave  at  least  one  foot  in  the  clear  between  their 
outer  surface  and  the  eabanknent  or  timber  v/hich 
Tiay  be  used  to  protect  it,. 


15,   "Erie  approxiciate  depth  of  the  cutting 
will  be  given  by  the  Engineer  before  the  excava- 
tion is  beguni.   Grade  and  line  will  be  given  by 
the  Engineer  every  25  feet  at  the  bottom  of  the 
trench,  on  stakes  to  be  furnished  and  set  by 
the  contractor;  or  on  overhead  pieces,  from 
which  the  position  of  the  invert  nay  be  determined 
by  a  line  parallel  therewith. 


16,   In  no  case,  without  previous  v/ritten 
perraission  from  the  Engineer,  shall  more  tham 
500  feet  of  trench  be  opened  In  advance  of  the 
completed  sewer  and  on  the  completion  of  each 
500  feet  of  sewer,  the  street  surface  must  be 
restored  in  good  condition!  and  all  surplus 
material  and  rubbish  from  that  section  be 
immediately  removed. 


17,   Tlie  material  excavated  shall  be  laid  com- 
pactly on  the  sides  of  the  trench  and  kept  trimmed 
up  so  as  to  be  of  as  little  inconvenience  as 
possible  to  the  traveling  public  and  adjoining 
tenants. 


18,   The  contractor  shall  not  obstruct,  the 
gutter  of  any  street,  but  shall  use  all  proper 
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measures  to  provide  for  the  free  passage  of  surface 
water  along  the  gutters. 


19,   The  contractor  shall  provide  for  all 
water  courses  and  drains  interrupted  during  the 
progress  of  the  work,  and  replace  them  in  as 
good  condition  as  he  found  then,.  The  use  of 
any^  portion  of  the  dewers  shall  not  be  con'- 
ctructed  as  an  acceptance  of  them  by  the  Com- 
missioners, 


20.   No  additional  compensation  shall  be 
allowed  for  excavating  man-holes,  or  flush 
tanks  over  the  price  per  lineal  foot  for  trench. 


21.  Tiie  contractor  shall  ^jeep  the  trenches 
free,  from  water  during  the  progress  of  the  work, 
as  no  pipe  of  masonry  shall  be  laid  in  the  water, 


PROTECTION  OF  PROPERTY, 


22.   The  contractor  shall, at  his  own  expense, 
shore  up,  protect,  and  make  good,  as  may  be 
necessary,  all  buildings,  walls,  fences  or  other 
property  injured,  or  liable  to  be  injured  during 
the  progress  of  the  v/ork;  and  the  contracLor  will 
be  held  responsible  for  all  damage  which  may 
happen  to  neighboring  property  from  neglect  of 
this  precaution,  or  from  any  other  cause  con- 
nected with  the  prosecution  of  the  work,. 


PROTECTION  OF  WATER  AND  GAS  PIPES,  ETC, 
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23.   The  contractor  shall  do  whatever  may  be 
necessary  to  keep  in  position  and  to  protect  from 
injury  all  water  and  gas  pipes,  lamp  posts,  ser- 
vice pipes,  and  all  other  fixtures  which  may  be 
met  with  in  carrying  on  the  work. 


24,   In  case  any  of  the  said  gas  or  v/ater 
pipes  or  other  fixtures  be  damaged,  they  may  be 
repaired  by  the  parties  having  control  of  the  sane  , 
and  the  expense  of  such  repairs  shall  be  deducted 
from  the  amounts  v/hich  may  become  due  the  con- 
tractor. . 


PROTECTION  AGAINST  ACCIDENTS. 


25.   The  contractor  shall  erect  suitable 
barriers  around  all  excavations,  to  prevent 
accidents  to  passengers  on  the  streets,  and 
shall  place  and  maintaim  during  the  night  suf- 
ficient red  lights  on  or  near  the  work,. 


26.   The  contractor  shall  have  charge  of j 
and  be  responsible  for,  the  entire  line  of 
sewers  for  whose  construction  he  has  con- 
tra.cted,  until  their  completion!  and  accept- 
ance,. He  shall  also  be  liable  for  any  defects 
which  may  appear  in  his  work  before  the  final 
payments  specified  herein:. 


BACK-FILLING,. 
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27,   The  earth  filled  around  and  on  top  of 
the  sewers  shall  he  free  from  stones,  and  tamped 
with  the  utmost  care,  so  as  to  obtain  the  great- 
est compactness  and  solidity  possible.   In 
filling,  the  earth  shall  be  kept  at  the  same 
height  on  both  sides  of  the  sewer  when  required 
by  the  Engineer,.  The  earth  shall  be  ranii:ied  in 
layers  of  not  more  than  one  foot  thick  up  to 
the  surface  of  the  street,  and  in  no  case  shall 
the  number  of  men  filling  be  more  tham  tv/ice  the 
number  of  men'  ramming,.  In  lieu  of  ramm-ing,  the 
earth  may  be  thoroughly  puddled. . 


28,   The  contractor  is  required  not  to  sell, 
remove  or  permit  to  be  removed  from  the  line  of 
the  work,  before  the  trench  shall  have  been  re- 
filled, any  sand,  gravel,  or  earth  excavated 
therefrom;  which  may  be  suitable  and  required  for 
refilling. 


29,   The  trench  must  In  all  cases  be  filled 
to  the  proper  grade  with  suitable  material,. 
Should  there  be  a  deficiency  of  proper  material 
for  refilling  the  trench  the  contractor  will  be 
required  to  furnish  the  same  at  his  own  cost. 


REPAVIKG  AND  RESTORING  STREETS. 


30.   Wlien  the  pavement  has  been  removed, 
it  must  be  replaced  by  the  contractor  and  left 
in  as  good  condition  as  it  v;as  before  being  re^ 
moved. 
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31.  As  the  trenches  are  filled  in  and  the 
work  completed,  the  contractor  shall  remove  all 
surplus  material,  without  additional  compensation; 
to  localities  not  interfering  with  the  regu- 
lations of  the  city,  and  shall  leave  all  roads 
and  places  free,  clean  and  in  good  order,. 


32,  All  work  of  restoring  the  surface  of 
the  streets  shall  be  done  to  the  satisfaction  of 
the  superintendent  of  streets. 


33.   If  at  any  time  during  a  period  of  one 
year  from  the  date  of  the  final  completion  and 
acceptance  of  the  sev/er,  the  roadway  on  the  line 
of  the  sewer  shall  require  regrading,  repaving  or 
regraveling,  by  reason  of  the  settlement  of  the 
trenches,  the  Commissioners  shall  notify  the 
party  of  the  second  part  to  make  the  repairs  so 
required;  and  if  the  party  of  the  second  part 
shall  neglect  for  a  period  of  ten  flays  to  make 
such  repairs  to  the  satisfaction  of  the  Com- 
missioners, then  the  ComDiissioners  shall  have 
the  right  to  cause  the  repairs  to  be  made,  and 
to  pay  the  expense  thereof  out  of  the  sum  re- 
tained for  that  purpose.. 


EMBANKIffiNT, 


34.   Where  embankment  is  necessary  to  sup- 
port the  foundation  of  the  sewer,  or  to  cover  or 
protect  it  in  any  way,  it  shall  be  made  of  the 
width  and  slopes  as  shown  on  the  plan,.  The 
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surface  of  the  ground  receiving  the  embankment 
shall  be  carefully  cleared  of  all  mivck  or  us- 
sui table  material,  of  whatever  nature. 


35,   The  embankment  shall  then  be  formed  of 
good  loam  or  gravel,  free  from  all  stones  over 
four  inches  in  diameter,  and  of  those  below  that 
size  in  a  proportion  net  exceeding  one  part  of 
stone  to  three  parts  of  earth  in  any  place.. 


36,   If  built  to  support  the  f.oundation  of  the 
sewer,  the  material  is  to  be  deposited  iji  layers 
of  not  more  than  six  inches  in  thickness,  each 
layer  to  be  separately  compacted  by  heavy  iron' 
rollers,  or,  where  these  cannot  be  used,  by 
heavy  paver's  rammers.   No  breaks,  steps  or 
irregularities  in  the  distribution  of  material 
or  formation  of  the  layers  will  be  allov/ed, 
and  the  whole  embankment  is  to  be  carried  up 
evenly  so  as  to  make  a  compact,  and  solid 
foundation. . 


PIPES--  HOW  LAID, 


37..  All  pipes  over  eight  inches  in  diameter 
shall  be  laid  with  a  straight  edge,.  One  end  of 
the  straight  edge  shall  be  placed  on  the  nearest 
grade  peg  and  the  other  on  the  flow  line  of  the 
pipe  already  laid,  and  the  pipe  shall  be  so  ads' 
justed  as  to  be  in  contact  with  the  straight  edge 
throughout  its  length. 


38,  All  pipes  eight  inches  and  less  in 
diameter,  except  house  branches,  shall  be  laid 
in  the  following  manner:   A  mason's  line  siriall  b( 
tightly  stretched  parallel  to  the  grade  and 
slightly  above  the  sockets  of  the  pipes,.  This 
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line  shall  be  supported  over  the  centre  at  dis- 
tances not  greater  than  twenty-five  feet  apart, 
Tlie  exact  grade  for  each  pipe  shall  be  obtained 
by  measuring  down-  from  this  line  to  the  invert 
of  the  sewer... 


39,  Especial  care  must  be  taken  to  lay  the 
pipe  to  the  exact  grade  and  line. 


40,  All  pipes,  previous  to  being  lowered 
into  the  trench,  shall  be  fitted  together  and 
matched,  so  that  when  joined  in  the  trench  they 
may  form  a  true  and  smooth  line  of  pipes,.  No 
pipes  shall  "be  trinuned  in  any  ease,.  Pipes 
which  do  not  fit  truly  shall  be  rejected. 


JOINTS. 


41.   A  gasket  of  oakum  or  other  material 
approved  by  the  Engineer  shall  be  pressed  into 
the  joint  around  the  entire  circumference  of 
the  pipe  to  prevent  the  entrance  of  cement  to 
thd  inside  of  the  pipe.  No  joint  shall  be 
cemented  until  the  gasket  of  the  next  joint 
in  advance  has  been  completed,. 


42,   The  cement  shall  be  pressed  into  the 
space  between  the  socket  and  spigot  so  as  to 
entirely  fill  the  space,  and  the  bevel  joint 
at  the  end  of  the  socket  shall  be  smoothly 
and  evenly  made.   Special  care  must  be  taken 
to  make  perfect  joints  at  the  bottom  of  the 
pipe. 


43,   The  excavation  made  for  the  socket. 
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of  the  pipe  shall  be  filled  with  sand  to  support 
the  cenent  firmly  in  position, 

V/>ien  the  joint  is  completed  great  care  must 
be  taken  not  to  disturb  the  pipes,. 


CEMENT. 


44.   The  cement  for  filling  the  joints 

shall  be  pure  fresh  ground 

cement,  of  best  quality,  with  only  enough  water 
added  to  give  it  the  proper  consistency,  and  shall 
be  mixed  only  as  needed  for  use. 


BEAIICHES,  "T'S,"  ETC, 


45,   The  »Y"  branches,  "T's,"  lamp-holes, 
hand-holes,  and  man-holes  shall  be  placed  at 
points  indicated  by  the  Engineer,.  They  shall 
not  be  covered  until  he  has  noted  and  recorded 
their  exact  position..  The  "Y"  branches  shall 
be  elevated  to  correspond  to  the  lateral  sewers 
and  house  drains  entering  therai. .  They  shall  be 
closed  with  an  earthenware  cap,  and  the  space 
above  the  cap  shall  be  filled  Txith  sand,  covered 
with  a  thin  coating  of  cQuent. 


SPECIAL  PIECES 


4b.   Special  pieces,  such  as  Y  branches, 
curves,  T's,  etc.,  shall  fee  made  according  to 
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drawings  furnished  by  the  Engineer, 


SEWKR  TO  BE  KEPT  CLEAN  AND  FREE  FROM  WATER. 


47.  All  the  pipes  nust  be  kept  thoroughly 
clean,  and  no  v/ater  will  be  allowed  to  flow 
through  then,  during  the  construction  of  tne 
sewei'S, 


48,   Fnen  the  tx'-ench  is  left  for  the  nighty 
or  the  pipe-laying  is  stopped  by  rain'  storms  or 
any  other  cause,  the  ends  of  the  pipes  must  be 
closed  water-tight  with  bricks  and  cement.. 


49.   When  running  quicksand  or  other 
treacherous  ground  is  encounntered,  the  v/ork 
shall  be  carried  on  day  and  night,  should  the 
Engineer  so  require.. 


ARTIFICIAL  FOUNDATION. 


50,     Fnenever  ordered  by  the  Engineer, 
in  writing,  the  contractor  shall  excavate  to 
such  depth  below  grade  as  the  Engin<ier  may 
direct,  and  the  excavation  shall  be  brought  to 
grade  with  such  material  as  shall  be  ordered 
by  the  Engineer,  the  extra  work  to  be  paid  for 
upon  the  estimate  of  the  Engineer.. 


51,   If  the  contractor  excavates  below 
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grade  without  orders,  he  will  be  required,  at  his 
own  expense,  to  fill  the  excess  of  excavation  with 
such  material  as  the  Engineer  may  direct. 


52.   Concrete  foundations  shall  be  placed 
under  the  flush- tanks  and  cian'-holes,. 


ROCK  CUT. 


53.   When  blasting  is  resorted  to  for  making 
the  excavations,  the  trench  shall  be  covered 
carefully  on  the  top  and  sides  with  heavy  timbers 
and  plank,  to  prevent  fragments  of  rock  from  being 
thrown  out. 


In  rock  cut,  the  rock  shall  be  taken 
out  of  the  trench  to  a  depth  of  four  inches  below 
the  bell  of  the  pipe  when  laid,.  The  refilling 
from  the  bottom  of  the  trench  ,fro  one  foot  above 
the  bell  of  pipe  shall  be  of  earth,  free  from 
stones,  or  such  material  as  shall  be  approved 
by  the  Engineer,. 


54,  All  damages  or  injury  to  persons  or 
property  resulting  from  blasting  operations, 
or  from  neglect  in  ppoperly  guarding  the 
trenches,  must  be  paid  by  the  contractor;  and 
no  compensation  to  said  contractor  for  losses 
thus  incurred  will  be  allowed,. 


LAMP-HOLES . . 


55,      Lamp-holes   shall  be   consti^ucted  by 
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placing  an  eight-inch  "T"  branch  vertically  in  the 
sewer,  and  bringing  it  up  to  within  one  foot  of 
the  street  surface  by  adding  pipes  of  the  same 
diameter..  The  top  of  the  lamp-hole  shall  be 
protected  by  cover,  as  shown-  in  the  detail 
drawing, . 


IwIAN-HOLES . . 


56,   The  nan-holes  shall  be  constructed  of 
hard  brick,  laid  in  cement  mortar,  and  plastered 
outside  with  cement  mortar  and  washed  inside  v.'ith 
pure  cement..  The  thickness  of  the  wall  shall  be 
eight  inches.   The  bottom  shall  be  formed  of  con- 
crete, and  the  top  of  the  concrete  shall  be  on  a 
level  with  the  bottom  of  the  sewer  pipe,  and  the 
top  of  the  cover  on  a  level  with  the  street  sur- 
face.. Particular  care  must  be  taken  in  forming 
the  bottomi  of  the  man-holes  to  make  the  curves 
of  tributary  sewers  as  easy  as  possible,.  The 
top  shall  be  covered  with  a  perforated  cast  iron 
cover..  (See  drawings.) 


FLUSH  TANKS. 


57.   Flush-tanks  shall  ,be  constructed  of 
hard-burned  bricks,  carefully  laid  in  cement 
mortar,  so  as  to  be  water  tight.   They  shall  be 
plastered  outside  and  inside  with  cement  mortar, 
(For  form,  size  and  details  see  dr*awing.) 
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ss, Tcie   emptying  device  for  the  flush  tanks 
shall  be  selected  and  purchased  by  the  ConimissionsBS 
and  shall  be  properly  set  by  the  contractor,. 


59,   The  water  supply  pipe,  within  the  flush 
tank,  and  extending  through  the  wall  and  one  foot 
outside  of  the  wall,  together  with  a  suitable 
brass  stopcock  for  regulating  the  water  supply, 
shall  be  furnished  by  the  contractor,. 


BRICK  MASONRY, 


60,   None  bv.t  the  best  quality  of  whole,  soundj 
well  shaped  brick,  burned  hard  entirely  through, 
shall  be  used, .  They  are  to  be  culled  v;hen  de- 
livered upon  the  ground,  and  all  bats  and  imperfect 
bricks  are  to  be  immediately  removed  from  the  work. 


All  bricks  are  to  be  thoroughly  wet 
innediately  before  laying..  Every  brick  is  re- 
quired to  be  laid  in  a  full  and  close  joint  of 
cement  mortar,  on  its  beds,  ends,  and  sides,  at 
one  operation,.  In  no  case  is  mortar  to  be 
slushed  in  afterwards,. 


CEIiIENT  MORTAR, 


61,  All  cement  mortar  for  man-holes  and 
concrete,  shall  be  made  of  best  quality  of  fresh 

ground ^ cement  and  clean  sharp 

sand,  in  the"  proportion  of  ome  measure  of  cemfent- 
to  two  of  sand.   The  sand  and  cement  shall  be 
thoroughly  mixed  dry,  and  such  quantity  of  water 
added  as  to  form  a  paste  of  the  proper  consis- 
tency,. All  mortar  shall  be  fresh  for  the  work  in 
hand.   No  mortar  that  has  begum  to  set  shall  be 
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used.   Every  facility  for  inspecting  and 
testing  the  cement  shall  be  furnished  by  the 
contractor. 


CONCRETE 


62.   The  concrete  used  on  the  work  shall  be 
laade  of  three  parts  of  cement  mortar  (made  as 
describe^  and  tv/o  parts  of  clean  gravel,  or 
broken  stone.   It  shall  be  quickly  and  thoroughly 
mixed,  and  immediately  deposited  in  place,. 


MATERIALS , 


63,  All  materials  shall  be  furnished  by  the 
contractor,  and  shall  be  subject  to  inspectioni  and 
acceptance  by  the  Engineer.. 


LENGTH  OF  SEWER, 


64,   The  length  of  the  sev;er  will  be  measured 
on  the  center  line  of  the  completed  sewer,. 


INTERPRETATION  OF  TP^RMS, 
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65,  Wherever  the  word  "Commissioners"  is  used 
in  these  specifications,  it  shall  be  held  to  mean 
the  Board  of  Sev/er  Commissioners  of  the  City  of 


Wherever  the  word  "Eiigineer"  is  used,  it 
shall  be  held  to  mean  the  Enp.in'eer  in  charge  of 
the  sewers,  or  his  authorized  assistant,. 


Wherever  the  word  "Contractor"  is  used, 
it  shall  be  held  to  mean  either  any  contractor 
or  firm  of  contractors,  or  any  member  of  a  firmi, 
contracting  for  work  herein:  specified.. 


GEITORAL  STIPULATIONS, 


66.   The  contractor  shall  start  the  work 
at  such  poinds  on  the  line  of  the  sewer  as  the 
Engineer  may  from  time  to  time  direct,  and  shall 
progress  from  the  outlet,  or  towards  the  outlet, 
at  the  opinion  of  the  Engineer,. 


67,   No  pipes  or  masonry  shall  be  laid  ire 
freezing  weather. 


68,   None  of  the  work  shall  be  6ub.^let  with- 
out the  permission  of  the  Commissioners.. 


69,   The  contractor  shall  also  do  such,  extra 
work  in  connection  with  his  contract  as  the  En- 
gineer may  in  writing  specially  direct,  and  in 
a  first-class  manner,  but  no   claim  for  extra  work 


1o  yj.l'J  91-fJ   'io  ai9nciat{i:iii£:oO  iswqc; 
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shall  be  allowed  unless  the  sarae  was  dome  in  pur- 
suance of  a  written  order,  as  aforesaid,  to  do  the 
work  as  such  and  the  claim  presented  at  the  first 
estimate  after  the  work  was  done,.  Extra  v;ork  shall 
"be  paid  for  on  a  basis  of  15  per  cent,  in  advance 
of  the  actual  cost  of  labor  and  material  as 
determined  by  the  Engineer, 


70.  Although  the  Engineer  may  assent  to 
special  means  for  prosecuting  work  im  difficult 
cases,  this  will  not  relieve  the  contractor  of 
the  responsibility  as  to  the  result. 


71.   The  contractor  upo^  being  so  directed 
by  the  Engineer,  shall  remove,  or  rebuild,  or 
make  good,  at  his  own  cost,  any  woi'k  which  the 
latter  shall  decide  to  b^  deficiently  executed,. 


72,   No  work  shall  be  covered  until  it  has 
been  examined  by  the  Engineer  or  inspector. 


73,   The  contractor  will  be  required  to 
observe  all  City  Ordinances  in  relation  to  ob- 
structing streets,  keeping  open  passage  ways  and 
protecting  the  same  where  exposed,  and  generally, 
to  obey  all  Ordinances,  Rules  and  Eegulations 
controlling  or  limiting  those  engaged  on  the  work, 


74,  At  the  suspension  of  any  work  the 
trenches  shall  be  filled  and  the  street  left 
clean  and  free  from'  travel. 


75,   The  contractor  shall  give  notice  im 
writing,  at  least  twenty-four  hours  before 
breaking  ground,  to  all  persons  (Superintendents, 
Inspectors,  or  otherv/ise)  in  charge  of  property, 
streets,  gas  pipes,  water  pipes,  railroads  or 
otherwise,  that  may  be  effected  by  his  operations, 
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And  it  is  further  agreed  that  the  said  part of  the 

second  part  shall  not  cause  any  hindrance  to  or 
interference  V7ith  any  such  coiapany  or  companies  in 
protecting  their  said  work;  but  that  the  said  part 
of  the  second  part,  will  suffer  the  said  company  or 
companies  to  tt^ke  all  such  measures  as  they  iiiay  deem 
necessary  for  the  purpose  aforesaid. 


76.   The  Commissioners  shall  have  a  right  to 
make  altcrationB  in  the  liwe,  grade,  plan,  form, 
or  quantity  of  the  work  herein  contemplated, 
either  before  or  after  the  comniencement  of  the  work. 
If  such  alterations  diminish  the  quantity  of  work 
to  be  done  they  shall  not  constitute  a  claim  for 
damages,  or  for  anticipated  profits  on  the  work 
dispensed  with;  if  they  increase  the  amount  of 
v/ork,  such  increase  shall  be  paid  for  according 
to  the  quantity  actually  done,  and  the  price  or 
prices  stipulated  for  such  work  in  this  contract,. 


77,   If  any  person  employed  by  the  con- 
tractor on  the  work  shall  appear  to  the 
Engineer  to  be  incompetent  or  disorderly, , he 
shall,  on  the  requisition  of  the  Engineer,  be 
immediately  discharged,  and  such  person  shall  not  be 
agaia  employed  upon  the  work  without  the  per- 
mission of  the  Engineer,. 


78,   The  work  embraced  in  this  contract  shall 

be  begun  v/ithin daj'^s  after  the 

award  of  this  contract,  and  carried  on  regularly 
and  uninterruptedly  thereafter,  v/ith  such  a  force 
as  to  secui'e  its  full  completion  by  


;  but  should  the  v/ork 

be  delayed  or  interrupted  by  the  City,  after  the 
service  of  such  notice,  the  contractor  shall  be 
entitled  to  an  extension  of  time  equal  to  the 
time  of  such  interruption  or  delay,  which  shall 
be  determined  by  the  Engineer;  the  time  of  be- 
ginning, rate  of  progress,  and  time  of  com- 
pletion being  essential  conditions  of  this  con- 
tract; and  if  the  contractor  shall  fail  to  com- 
plate  the  work  by  the  time  above  specified,  the 
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sua  of per  day,  for  each  and 

every  day  thereafter,  until  such  completion,  shall 
be  deducted  from  the  laoneys  payable  under  this 
contract,.  This  sujn  shall  be  in  addition  to  any 
penalties  otherwise  specified,. 


79,  IIo  charge  shall  "be  made  by  the  contractor 
for  hindrances  or  delay  from  any  cause  during  the 
progress  of  any  portion'  of  the  woi'k.  embraced  in 
this  contract,. 


SO,  Ko  variance  from  the  regular  prices 
named  in  the  proposal  will  be  made  or  allowed, 
whether  the  material  through  which  the  trenches 
are  excavated  is  hard  or  soft,  or  whether  it  is 
composed  of  rock,  boulders,  walls  or  common 
earth,  Hie  Board  of  City  Commissioners  will  not 
consider  themselves  bound  to  notify  or  inform 
contractors  where  material  that  is  hard  or  ex- 
pensive to  excavate  occurs,  or  will  be  liable  to 
be  encountered,.  Furthermore  no  compensation  for 
trenching  done  in  excess  of  the  orders  of  the 
Engineer  will  be  allowed. 


81.  A  watchman  shall  be  employed  on  the  work 
at  night  whenever  in  the  opinion^  of  the  Engineer 
it  shall  be  necessary,. 


82,  House  branches  shall  be  laid  to  a 

point  just  within  the  curb,  lines  where  the 
Engineer  shall  direct. 


83.   Should  any  dispute  arise  between  the 
Engineer  and  contractor  as  to  the  true  meaning 
of  the  drawings  or  specifications  in  any  point, 
or  as  to  the  manner  of  the  execution  of  the  work; 
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or  the  quality  of  the  work  executed,  the  decision 
of  the  former  shall  be  final  and  conclusive. 


84,   And  the  said 
contractor,  hereby  expressly  binds  himself  to  in- 
demnify and  save  harnless  the  City  of  

. from  all  suits  or  actions 

of  every  narie  and"  description  brought  against  the 
said  City,  for,  or  on  account  of  any  injuries  or 
damages  received  or  sustained  by  any  party  or 

parties  by  or  from.:  the  said 

„„ ._ , .______, , or 

his  servants  or  agents,  in  the  construction  of 
said  v/ork,  or  by  or  in  consequence  of  anj--  negli- 
gence In  guarding  the  sane,  or  any  improper 
materials  used  in  its  construction,  or  by  or  on 
account  of  any  act  or  omission  of  the  said 
, ^,  or  his  agents,. 


85,   Said  part  of  the  second  part  further 
agrees  that  in  case  of  failure  to  furnish  materials 
or  execute  the  work  in  accorsance  with  the  plans 
and  specifications  to  the  satisfaction  of  the 
Engineer,  oi'  to  proceed  with  the  same  as  rapidly 
as  the  said  Engineer  shall  direct,  that  it  shall  be 
lawful  for  the  said  Sewer  Commission,  after  three 
days  writt^  notice  of  their  intention  so  to  do, 
by  serving  the  notice  on  the  party  of  the  second 
part  either  personally  or  by  leaving  a.   copy  at 

usual  place  of  business  or  residence ( 

and  if  said  party  of  the  second  part  consist  of 
more  than  one  persorc,  then  by  such  service  upon 
either  of  them),  and  at  the  expiration  of  am 
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additional  t4n  days  thereafter  to  cancel  said 
contract,  and  relet  the  same,  or  proceed  t;o  com- 
plete the  work  by  the  purchase  of  material  and 
the  hiring  of  labor;  and  if  the  sun  so  paid  for 
the  completion  of  the  said  contract  shall  exceed 
the  sum  due  the  party  of  the  second  part  under 
this  contract,  then  the  said  party  of  the  second 

part  and 

sureties  shall  become  liable  to  the  party  of  the 
first  part  for  any  sum  by  which  the  expense  of  so 
doing  the  work  shall  exceed  the  sum'  due  under 
this  contract  as  liquidated  damages,  and  not  by  way 
of  penalty,  and  the  said  contract  shall  thereupon 
become  void,  as  to  the  party  of  the  second  part, 
except  as  to  any  right  of  action^  which  may  have 
accrued  to  the  party  of  the  first  part  against  the 

party  of  the  second  part  and 

sureties  for  not 


properly  proceeding  with  and  completing  the  work. 


86,   In  consideration  of  the  completion  by 
said  party  of  the  second  part,  of  all  the  work 
eubraced  in  this  contract, in  conformity  with  the 
specifications  and  stipulation's  herein  contained, 
and  in  strict  accordance  with  the  instructions  of 

the  Engineer,  the  City  of  

party  of  the  first  part,  hereby  agrees  to  pay  to 
the  said  party  of  the  second  part,  the  prices 
named  in  the  "PROPOSAL"  which  is  hereto  annexed, 
and  which  is  hereby  made  a  part  of  this  contract. 


87,   Payments  for  the  work  shall  be  made 
monthly  upon  the  estimate  of  the  Engineer,.  Ten 
per  cent,  of  the  amounts  due  will  be  retained  as 
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a  guarantee  against  poor  workmanship  and  materials, 
One-half  of  this  reserve  will  be  paid  as  soon  as 
the  work  is  completed  and  accepted  and  the  balance 
at  the  expiration  of  one  year  after  the  acceptance 
of  the  work.. 


IN  WITNESS  WHEREOF,  the  City  of 


has  caused  its  nane  to  be 


affixed  by 

thereunto  duly  authorized,  and  the  said 

__ . __,  party  of  the  second  part 

hand,  the  day  and  year  afore- 
said. 


ATTEST: 
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B  0  N  D. 


KNOW  ALL  MEN  BY  THESE  PRESENTS,  Tliat  we 


are  held  and  firmly  bound  unto  the  City  of . 

in  the  sum  of 

Dollars,  lawful  money 

of  the  United  States  of  America,  to  be  paid  to  the 

said  City  of .  ,  or  to  its 

certain  attorney  or  assigns,  to  which  payment,  well 
and  truly  to  be  made,  we  bind  ourselves,  our  heirs, 
executors,  and  administrators,  and  eaeii  and  every 
of  them,  firmljc  by  these  presents,. 


Signed  and  sealed  with  our  seals,  and  dated  at 

,  this 

day  of  _] __„__ . Tl •• 


THE  CONDITION  OF  THIS  OBLIGATIOF  IS  SUCH,  That 

Whereas,  the  said 

ha^ entered  into  a  contract  with  the  city  of 

,  bearing  date  the 

_3'  <3ay  of 

which  said  contract  is  hereunto  attached,. 


NOW,  THEREFORE,  If  the  said  

^;,  _^  shall  well  and  truly  keep 

and  perform  all  the  terms  and  conditions  of  said 
contract,  on part  to  be  kept  and  per- 
formed, and  shall  indemnify  and  save  harmless  the 

said  City  of .  .  . .  .  , 

as  therein  stipulated,  then  this  obligation  shall  b« 
of  no  effect,  but  otherwise  it  shall  remain:  in  full 
force  and  virtue. 
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SPECIFICATIONS  FOR  SEPTIC  TANK. 


C  E  M  E  N  T 

1.    The  ceiient  shall  "be  first-class  Port- 
land cenent  of  reputable  brand,  which  shall  con- 
form in  all  respects  to  the  cenent  specifications 
herewith  annexed.   Tlrie  cenent  shall  be  stored  in 
a  building  v/hich  v/ill  protect  it  fi'on  the  v/eather, 
The  floor  upon  which  the  cenent  is  placed  shall 
be  at  least  six  inches  above  the  gi'ound.   It 
shall  be  stored  so  as  to  permit  of  easy  access 
for  inspection  and  identification  of  each  ship- 
nent..  A  sufficient  quantity  shall  he  kept  on 
hand  at  all  tines  so  that  the  Engineer  nay  have 
opportunity  and  tine  to  make  tests  sufficient 
to  deternine  its  q.uality.   At  least  tv/elve 
days  shall  be  allowed  for  inspection  and 
necessary  tests,. 


FINE  AGGREGATES. 

2,   The  find  aggregate  shall  consist  of 
sand,  crushed  stone  or  gravel  screenings 
passing  v;hen  dry  a  screen  having  1/4  inch 
diameter  holes,  or  a  screen  having  four 
meshes  to  the  linear  inch.   It  shall  be  clean, 
coarse,  and  free  ffrom  vegetable  loan  and 
other  deleterous  natter.   A  r^radation  of  the 
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of  the  size  of  grain'  is  preferred...  Mortars 
coLiposed  of  one  part  Portland  cement  and 
three  parts  fine  aggregate  by  weight  when 
made  into  briquets  shall  show  a  tensile 
strength  of  at  least  10%   of  strength  of  1:3 
mortar  of  the  saue  consistency,  niade  with  the 
same  cenent  and  standard  Ottawa  sand..  To 
avoid  the  removal  of  any  wating  on  the  grains 
which  may  affect  the  strength,  bank  sand  stiall 
not  be  dried  before  being  made  into  mortar, 
but  Shall  contain  natural  moisture,.  The  per 
centage  of  momsture  may  be  determined  upon  a 
separate  sample  for  correcting  weight,,.  From 
10  to  40^  more  water  may  be  required  in  mixing 
bank  or  artificial  sand  than  for  standard 
Ottawa  sand  and  to  produce  the  same  consistency, 


COARSE  A  Cr  G  R  E  G  A  T  E  S , 

3,    The  coarse  aggregate  shall  consist, 
of  inert  material  such  as  crushed  stonB,  or 
gravel,  which  is  retained  on  a  screen-  having 
1/4  inch  diameter  holes..  Tlie  particles  shall 
b@  clean,  hard,  durable,  and  free  from  all 
deleterious  material,.  Aggregates  containing 
soft,  flat,  or  elongated  particles,  should 
be  excluded  from  reinforced  concrete..  A 
gradation  of  the  sizes  of  the  particles 
is  advantageous..  The  maximum;  size  of  the 
coarse  aggregate  shall  be  such  that  it  will 
pass  a  1  inch  ring, . 
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GRAVEL 


4,    The  gravel  shall  be  composed  of  clean 
pebbles,  free  from  sticks  and  other  foreign 
laaterial,  and  containing  rro  clay  or  other 
material  ashering  to  the  pebbles  in  such  quantity 
that  it  cannot  be  lightly  brushed  off  with  the 
hand  or  removed  by  dipping  in  v;ater.   It  shall 
be  screened  to  remove  the  sand,  which  shall  after- 
ward  be  remixed  with  it  in  the  required  pro- 
portions, . 


BROKEN   STONE 


5.    The  broken  or  crushed  stone  shall 
consist  of  pieces  of  hard  and  durable  rock, 
such  as  trap,  limestone,  granite,  or  con- 
glomerate,. The  dust  shall  be  removed  by  a 
sand  screen,  to  be  afterwards,  if  desired, 
mixed  with  and  used  as  a  part  of  the  sand, 
except  that  if  the  product  of  the  crusher 
is  delivered  to  the  mixer  so  regularly  that 
the  amount  of  dust,  as  determined  by  fre- 
quently screening  sauples,  is  uniform,  the 
screening  may  be  omitted  and  the  average 
per  centage  of  dust  allowed  for  in  measuring 
the  sand, . 
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WATER, 


6,        The  water  shall  be  free   fromi  oilj 
acid,    strong  alkalies   or  vegetable  matter. 


REINFORCING      STEEL 


7,        Steel  for  reinforcement   shall  be 
inedi,iira  steel  and  hare  an   "ultimate    tensile 
strength  of   60000   to   70000  pounds  per  square 
inch,. an   elastic  limit   of  no  less    than 
35,000,  pounds  per  square    inch,    and  a 
m-inimuia  elongation  of   2.2%  in  8   inches." 


PE.  OPORTIO  N'. 


8»    The  proportions  shall  he  1:2:4;  that 
is,  one  barrel  (4  bags)  packed  Portland  cement 
to  2  barrels  (7,6  cubic  ft.)  loose  sand  to 
4  barrels  (15,2  cu.  ft.)  ioose  gravel  or 
broken  stone. . 
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HAND  MIXING, 


9,   If  the  concrete  is  mixed  by  hand,  the 
cement  and  aggregate  shall  be  mixed  and  the 
v/ater  added  on  a  tight  platforia  large  enough 
to  provide  space  for  the  partially 
simultaneous  mixing  of  two  batches  of  not 
more  than  one  cubic  yard  each.   The  sand 
and  cement  shall  be  spread  in  their  layers 
and  mixed  dry  until  of  uniform  color.   This 
mixture  may  be  spread  upon  the  layer  of 
stone  or  the  stone  shovelled  upon  it  before 
adding  the  water,  or  it  may  be  made  into 
a  mortar  before  spreading  it  with  the  stone.. 
In  the  former  method  the  materials  shall  be 
turned  at  least  three  times,-  in  addition 
to  the  mixing  of  the  sand  and  cement  already 
mentioned,  and  in  addition  to  the  shovelling 
from  the  platform  to  place  or  into  the 
vehicle  for  transportation,.  In  the  latter 
method,  that  is,  if  the  sand  and  cement  are 
first  made  into  mortar,  the  mass  of  mortar 
and  stone  shall  be  turned  at  least  twice,. 
Whatever  method  is  employed,  the  number 
of  turnings  sliall  be  sufficient  to  produce 
a  resulting  loose  concrete  of  uniform  color 
and  appearance,  with  the  cement  uniform;ly 
distributed  through  the  mass,  the  stones,, 
thoroug?ily  incorporated  into  the  mortar  and 
the  consistency  unifom  throughout,  thus 
producing  a  concrete  uniform  in  color,  and 
homogeneous. 


I  X  I  I.I    a  w  / 


xisuono  e^^tBl  isio'lcffilq  ^rigiJ   b  no  bobbB  '^teJiJW 

vLlBli'-iBq  erii  rrol  eoaqa  ojblvoiq  oS 

vfon  'to   asxio-fid  owo    lo  j^nxxim  BiioeriBJliiEtia 

.bnxja   3riT      ,rior,e  J&ib^  .o.ld;jo  eao  n/iriJ   otok 

aisY,iil   ixsrlJ    iri:  ftBb'xqs   f;d  XlBiia  JnoKioo  .'irm 

ali-C      .loloo  :rxo''tInJj  1o  IxJaxj-   ^^xb  bexla  bna 

lo  -la-^.a!   3rf?   noqu  hseiqa   erf  "Vifiir.     oiif;fxiin 

'^lo'iatf  ji  noqxf  i)9Xl9Voria   sxiooa   orM   'lo  onooa 

o:?nx   9f)flr!i  scf  ysm  ;tx   "xo    ,i9\:t£'.v  9di   ■^nihbs 

.  one  '         ""     ' '  ■  ■""    ■  ■  '^     ■     '    "■    :       a 

ocf  I 

i:  _  _    -  ,  .       .  ■  J 

vd&Q'iLb   iiiJiv.BO   bna  vnu'd   oxiJ     to    nnixx;!i    ynJ    od 

gnxXlevoria  sdi   oi  noicsibbB  nx.  has   ^i)&noxin9in 

siU   ojfix   to   90Blq  oo    iu'xo'i^slq  arl^   ir.oil 

g-xij  \tn9ni3n  .brra  briiirj   sxli    "tJ;    «ai    isili    tboiiissn. 

,,30xv^j-   Ja;^.al   ;■£  iserrx.uJ    ;>if   J.Ir^'-'s   er{o:tT    oac 

lociHun:   GAvJ    ,Jj9voXqri-3    rji    o      ,  "7 

30jj£)0'xq   oJ    Jrit/xoxlljja   scT   XI-... 

10X00  is'tollrm  1.0   Ovl9T:onoo   Oi^:  ■...  -  .i 

•iXiU'tulxftiJ   JnajutiO    6x15   xiJxw    ^  .^  £)ri.G 

•xJax.5 

O-XOXii 


a  on o  J  a   9x1  J    tSaxiin  eds   ri'^;JO\ 
5ni3    t-^xoloo   nx  jaio'tiaxi   sJaionoo  a  yjiaxouboiiq 


ACHINE  MIXING. 


10,    If  the  concrete  is  inixed  in  a  machine 
mixer,  a  machine  shall  be  selected  into  which 
the  materials,  including  the  water,  can  be 
precisely  and  regularly,  proportioned,  and 
which  will  produce  a  concrete  of  uniform,  con- 
sistency and  color  with  the  stones  and  water 
thoroughly  nixed  and  incorporated  with  the 
mortar, . 


CONSISTENCY, 


11,   The  mixture  shall  be  wet  ofi- 
mushy,  so  soft  that  it  will  flow  when)  agitated, 
but  not  so  wet  as  to  produce  a  separation  of  the 
materials  in  transferring  to  the  work,. 


PLACING   CONCRETE. 


12,    concrete  shall  be  conveyed  to  place 
in  such  a  manner  that  there  shall  be  no  dis- 
tinct, separation  of  the  different  ingredients, 
or  in  cases  where  such  separation  inadvertently 
occurs,  the  concrete  shall  be  remixed  before 
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placing.   It  shall  bo  placed  in  tlie  work 
inmiediately  after  mixing  and  deposited  and 
removed  or  agitated  liy  suitable  tools  in 
such  a  manner,  as  to  produce  thoroughly 
compact  concrete  of  maximuiai  density.   No 
concrete  shall  be  ple.ced  until  the  re- 
inforcing has  been  placed  and  firmly  secured 
by  wiring  or  other  method  to  prevent  dis- 
placenent..  Concrete  shall  b.B  frequently 
wet  for  several  days  to  prevent  too  rapid 
drying  out,.  Concrete  shall  not  be  placed  in 
water,  unless  UTiavoidable. ,  ?/here  concrete 
must  be  placed  under  water,  unusual  care 
must  be  taken  to  prevent  the  cement  from: 
being  floated  away,.  This  usually  can  be 
accomplished  in  still  water  by  placing 
the  concrete  through  a  large  pipe  or  tube,  or 
by  means  of  a  bottom  dump  concrete  bucket.. 

Before  placing  fresh  concrete,  all 
shavings  and  debris  of  every  nature  must  be 
removed  and  the  old  old  concrete  surface 
thoroughly  cleaned  from  all  dirt  tind  scum 
or  laitance  and  drenched  v;ith  v/ater. 
Noticeable  vaids  or  stone  pockets  dis- 
covered v/hen  the  forms  are  removed, ,  shall 
be  filled  immediately  with  mortar  mixed 
in  the  same  proportions  as  the  mortar  in  the 
concrete,.  The  lines  and  grades  of  the 
completed  concrete  shall  accurately  conform 
to  the  place  annexed  to  and  forming  a  part 
of  the  specifications,. 
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PLACING  REINFORCEMENT. 


13,   The  reinforcenent  shall  accurately 
conforn  In  the  finished  structure  to  the  plans 
annexed  to  and  forming  a  part  of  these 
specifications,..  All  reinforcement  shall  be 
free  from  rust,  scale,  or  coating  of  an;;- 
character,  which  would  tend  to  reduce  or  de- 
stroy the  bond..  Before  placing  concrete  the 
reinforcement  must  be  placed  in  the  position^ 
required  in  the  finished  structure  and  each, 
piece  or  member  so  firmly  fixed  as  to  positively 
prevent  any  subsequent  displacement,. 


FREEZING  Vf  E  A  T  H  E  R, 


14,    The  concrete  shall  not  be  mixed 
or  deposited  at  a  freezing  temperature, 
unless  special  precautions  are  taken  to 
avoid  the  use  of  materials  containing  frost 
and  to  provide  means  for  preventing  the  concrete 
from  freezing  after  being  placed  in  position 
and  until  it  has  thoroughly  hardened 


FORMS. 


15,    Tlie  lumber  for  the  forms  and  the 
design  of  the  forms  shall  be  adapted  to  the 
structure  and  to  the  kind  of  surface  re- 
quired on  the  concrete,.  For  exposed  faces 
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the  surface  next  to  the  concrete  shall  be 
dressed.   Forms  shall  be  substantially  built 
and  secured  to  prevent  movenent  or  deflection 
during  concretin-g,  an^  tight  to  prevent  leakage 
of  mortar.   Fefore  the  removal  of  forms,, 
the  concrete  shall  be  carefullyinspected  and 
its  strength  ascertained,.  Much  care  shall  be 
given  to  this  portion  of  the  work,  which  is 
fraught  v/ith  danger  unxier  incompetent 
direction..  Forms  shall  be  thoroughly  cleaned 
before  being  used  again,. 


ORDINARY   SURFACES, 


16  (a)    Surfaces  shall  have  no  special 
treatment  further  than  care  in  placing  the 
concrete  to  avoid  noticeable  voids  or  stone 
pockets,.  Forms  shall  be  wet  (except  in 
freezing  weather)  before  placing  the  concrete 
against  them, . 


EXPOSED  FACES. 


16  (b)    Faces  exposed  to  view  shall  be 
made  smooth  by  thrusting  a  spade  or  chisel 
through  the  concrete  close  to  phe   fornL  to 
force  back  the  layer  stones  and  prevent  stone 
pockets,.  The  forms  shall  be  thoroughly  wet 
or  greased  wifih  crude  oil  before  placing  the 
concrete  against  them. 
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CONSTRUCTIOB  DETAILS 


17.    The  structure  shall  be  built  as  a 
monolith,  that  is,  with  no  interrupt ion  in  the 
work,  proceeding,  ■  if  necessarjr,  night  and  day.. 


GENERAL  REQUIREMENTS, 


18.    Imperfect  work  or  materials, ^ or 
work  or  materials  which  may  become  damaged 
from  any  cause  before  its  acceptance,  shall 
be  properly  replaced  to  the  satisfaction  of 
the  Engineer,. 

Foremen  employed  b^^  the  contractor 
shall  be  skilled  in  concrete  mixing,  and  they 
shall  receive  and  obey  orders  from  the 
Engineer. . 

No  claims  for  extra  work  shall  be 
allowed  unless  made  in  writing  previous  to 
its  performance  and  signed  by  both  parties 
or  oy   their  authorized  representative. 


-Qi- 
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SPECIFICATIONS   FOR  PURCHASE  OF  PORTLAND  CEIklENT 


PACKAGES. 


1.    Cement  shall  be  placed  in  strong  cloth 
or  canvas  sacks,   Eadh  package  shall  have  printed 
upon  it  the  brand  and  the  name  of  the  manu- 
facturer.  Packages  recei^'ed  in  broken  or  damaged 
condition  may  he  rejected  or  accepted  as 
f rac  t  i  onal  package  s , . 


WEIGHT 


2.    Four  bags  shall  constitute  a 
barrel,  and  the  average  net  weight  of  the 
cement  contained  in  one  bag  shall  not  be  less 
than  94  pounds  or  376  pounds  net  per  barrel. 
A  cement  bag  may  be  assumed  to  weigh  one  pound, 
The  weight  of  the  separate  packages  shall  be 
uniform.. 


REQUIREMENTS. 


3.   Cement  failing  to  meet  the  sevem- 
day  requirements  may  be  held  awaiting  the 
result  of  the  twenty-eight  day  test  before 
rejection. . 
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TESTS. 

4.   All  tests  shall  "be  made  in  accordance 
with  the  method  proposed  by  the  Comn\ittee  on 
Uniform  Tests  of  Cement  of  the  American:  Society 
of  Civil  Engineers,  presented  to  the  Society 
January  21,  1903,  and  amended  January  20,  1904, 
with  all  subsequent  amenduents  thereto. 


SAMPLING. 


5,    Samples  shall  be  taken  at  ramdom.  from 
sound  packages,  one  from  every  ten  barrels  or 
40  bags,  and  mixed.   The  total  sample  should 
weigh  about  10  pounds,. 


6,.   The  acceptance  or  rejection  shall 
be  based  on  the  following-  requirements: 


DEFINITION  OF  PORTLAND  CEIiffiNT.. 


7.    Tliis  term  is  applied  to  the  pulverized 
product  resulting  from  the  calcination  to 
incipient  fusion  of  an  intimate  mixture  of 
properly  proportioned  argillaceous  and  cal- 
carceous  materials,  and  to  which  no  addition 
greater  than  3%   has  been  made  subsequent  to 
calcination). 
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SPECIFIC  GRAVITY. 


8,    The  specific  gravity  of  the  cement, 
ignited  at  a  low  red  heat,  shall  be  not  less 
than  3.10,  and  the  cenent  shall  not  shov/  a 
loss  on  ignition  of  more  than  4/J. 


FINENESS. 


9,    It  Shall  leave  by  weight  a  residue  of 
not  more  than'  8%   on  the  No.  100,  and  not  more 
than  25fa   on  the  No.  200  sieve. 


TIME   OF  SETTING. 


10.    It  shall  not  develop  initial  set 
in  less  than  thirty  minutes,  and  must  develop 
hard  set  in  not  less  than  one  hour  nor  more 
than  ten  hours. 


PENSILE  STRENGTH. 

11,   Briquettes  one  inch  square  in  section 
shall  attain  at  least  the  following  tensile 
strengths  and  shall  not  show  no  retrogression 
within  the  period  specified. 
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NEAT      CEMENT. 

AGE.  STRENGTH. 

24  hours  in  raoist  air,  175  pounds, 

7  daj'-s  (1  day  in  air,  6  days  in  water) 

500  pounds 

28  days  (  1  day  in  air,  27  days  in  water) 

600  pounds 

AGE  STEENGTH 

7  days  (l  day  in  moist  air,  6  days  in  v/ater) 

150  pounds, 

28  days  (1  day  in  uoist  air,  27  days  in  water) 

200  pounds, 


SOmroilESS  OR  CONSTANCY  OF  VOLUME. 


Pots  of  neat  ceaent,  about  three  inches 
in:  diameter,  one-half  inch  thick,  at  the  center j 
and  tapering  to  a  thin  edge,  shall  be  kept  in 
moist  air  for  a  period  of  twenty-four  hours. 


(a)   A  pot  is  then;  kept  in  air  at  normal 
temperature,  and  observed  at  intervals  for  at 
least  28  days. . 
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(b)   Another  pot  is  kept  in  water  maintained. 
as  near  70  Fahr.  as  practicable,  and  observed 
at  intervals  for  at  least  28  days. 


(c)  A  third  pot  is  exposed  in  any 
convenient  way  in  an  atmosphere  of  steam, 
above  boiling  water,  in  a  loosely  closed 
vessel  for  five  hour's,. 


These  pots  to  satisfactorily  pass 
the  requireiaents  shall  rei.iain  firm,  and  hard 
and  show  no  signs  of  distortion,  cheeking, 
cracking  or  disin^tegration. . 


SULPHURIC  ACID  AND  I,LA.GNESIA. 


13.    The  cement  shall  not  contain  more 
than  1.75^  of  aubydi'ous  sulphuric  acid  (S  03) 
nor  more  than  4^  of  Magnesia  (Mg  0.) 
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ESTIMATE 
OF 
APPROXIMATE  COST   OF   CONSTRUCTION 
OF 
SANITARY     SEWER     SYSTEM 
AND 
SEPTIC      TANK 
FOR 
THECITYOFRUSHVILLE,    ILLINOIS. 


3  T   A  M  I   T   8  a 
'10 
!lOITDlI;iTCHOO   1.0    TeOO  .g^TAMIXOa^IlA 

H  K  T    2   Y   2     H  ri  W  51   5     Y  H  A  T    I    i.'  A  C 

t.:A 

•■   !■    A   T      0    I    T    T  a    a 
MO^ITJJI    ,■{  J  J   I    V  H   G   U    1  1   0   Y  7    I    0   3  H  T 


TABLE  OF  APPROXIMATE   COST   OF   CONCFJCTE, 
1:2:4  MIXTURE  PORTLATID  PEE  CUBIC  YAI^D. 

Ceuent   1-1/2  bbl.    at   Si. 10  per  bbl,....1.48 

Stone  0.9  c.    y,   at   tl,on  c.    y., 1.35 

Sand  a./2   c.    y.    at   $1.00  c.    ^., 0.50 

Liixing  and  placing, 1.37 

TOT.\L   COST   OF   CONCriETE  PEF   C.    Y., ^5.00 


T.\ELE  OF  APPROXIIIATE  COST  OF  MORTAR 
FIIIISH,  OIJE  INCH  THICK,  3/10  C.  Y.  MORTAR  PER 
SQUARE  OF   100  SQ.    FT. 


9/10  bbl.    conent  at  Ji^i.lO, 1.00 

3/10   c.    y.    sand  at   Cl.OO, 0.30 

3/10  c.  y.  uortar  mixing,  placing, 

taaping  and  finishing  at  |!5£,00  per  c,y^0_*60_ 

1.90 

Arrroximate  |^2.00  per  100  Si^.  ft  oi^  2^   per  sq.  ft. 


,     CI.  15     w'i5      .1 


In  figuring  for  the  lumber  needed  it  was 
assumed  that  the  forms  were  to  be  used  t?iree  times, 

GTETl.  P.EI!IFOP.CE?.a^KT.- 


1-1/4''  rods,  185G  ft.  at  4.172  lbs.  per  ft 

3/4   "   "  8045  ft.  at  1.502   "  "   " 

5/8   ♦'   "  3204  ft.  at  1.043   "  "   » 

1/2   "   "  197  ft.  at  0.6G6   "  "   " 

3/8   "   ••     143  ft.  at  0.376  ""  "   " 

TOTAL, . 


7743 

lbs 

12985 

•1 

3342 

It  ^ 

132 

H 

54 

tt 

24256 

"lbs 

ESTIl'IATE  OF   COST  OF   SEPTIC   TANK. 

EXCAVATION: 

1200   c.    y.   at   20/, ,,,1'240.00 

CONCRETE: 

173   c.    y.    at   5.00  labor  and  aiatcrial, 865.00 

23'JO   s^i.    ft.   mortar  finish  at   2j^ , 47.80 

7  :.l.   D.    I.;.    Lux^bei'  at   26.00, 182.00 

21  H.  B.  U,    labor  at  8.00, 168.00 

24256  lbs.  steel  at  2-1/2  /I, 606.40 

1  Miller  Autouatic  Siphon UO.OO 

2  IH"  Vaivea 100.00 

2  r»"  Valves  at  Sl9, 38.00 

300  ft.  18"  pipe  at  S26.60  per  ton, 660.33 

22  ft.  8»'  pipe  at  :*^30.00    "    "  , 13. 8C 

15  ft.  12"  pipe  at  $;30,00   "    "  , 10.86 

2  18"  Ts  at  i^53.00        "    "  , 45.58 

3  18"  X  8"  Ts  at  .^53.00    "    "  , 44.89 

2  18"  Elbows  at  $53.00     "    "  , 40.64 

2  18"  X  12"  Ts  at  53.00    "    "  30.04 

7  12''  Elbows  at  S53.00,    "    ",» 83.47 

3  aanholes  covers  at  f.7.50, 22.50 

3  Ventilators  at  C.^.OO, 15.00 

Excavating  and  laying  18"  pipe  at  0.85  ..cv   ft  ,255.00 

^,3873.37 


V--  ^« 


Aver.   Excavation   No.of  N^-.^f  No.of 

D^pih  Oubic.Yds.    Holes  Br'chs.  tanks. 

2      64       1 

2      64       1 

2  80       1 

3  72       0 
3      72      1 
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ss 
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T 
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T:ie 
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0 
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^ 

T 
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TO 
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1 

S'^ 

(JEMFJUL      DATA      FOR      SHWSRS. 
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Sewage 


Size        Length     '"^'^'^^       Aver.      Excavation 
in  in  of  M.H. 

arade  _l2°l}es     Peet  _  Trench.      Depth     Cubic. Yds. 


No. of      No. of  No. of 

Man  ^y'*  Flush 

Holes      Br'chs.      tanks. 


Roosevelt   Ave. 
King's   Highway 
Little  St. 
Dewey  St. 
Bessie  St, 
Adams   St. 
Washington  St. 
North  &  South  St. 
Jefferson  St. 
M3   Allister  St. 
Tjinooln  St. 
Lafayette   St. 
Stremmel  St. 
Anderson  St. 
Ijloerti    St. 
uiberty  St. 
Jefferson  St. 
Mc  Allister  St. 
Washington  St, 
Washington  St, 
Morgan  St, 
Lafayette  St. 
Alley  E.  of  Li' ertySt. 
liJadison  St. 
Morgan  St. 
Congress   St. 
Congress  St. 
Adams   St. 
llaple  Ave, 
Adams  St, 
Jefferson  St. 
Washington  St. 
jafayette  St. 
Lafayette  St. 
Madison  St. 
Hnaroe   St. 
Monroe  St. 
Jlacomb   Road 

Adams    St, 

Jefferson  St, 

Jefferson  St. 

Pranklin  St. 

Washington  St. 

Lafayette   St. 

Alley  E. of  Franklin 

frunklin  St. 

UAdison  St. 

Jackson  St. 

Clinton  St. 

Congress  St, 

Congress  St. 

Liberty  St. 

filberty  St, 

Clinton  St. 

Clinton  St. 

Clinton  St. 


750   36- 


Llttle  St. 
Little  St. 
Libe  ty  St. 
Lincoln  St. 
Adams  St. 
Morgan  St. 
Morgan  St. 
Jefferson  St. 
North  8c  South  St. 
Bessie  St. 
Bessie  St. 
Scripps  St. 
Wahhington  St. 
Liberty  ft. 
Liberty  St. 
Liberty  St. 
Buchanan  St 
Jefferson  St. 
Liberty  St. 
Lafayette  St, 
Alley  E, of  LibertySt. 
Lafayette  St. 
Washington  St. 
Scripps  St. 
Congress  St. 
End  of  St. 
Jackson  St. 
Congress  St, 

Congress  St, 

Congress  St. 

Jackson  St. 

Congress  St, 

Adams  St, 

Alley  S,of  GlintonSt 

End  of  St. 

Franklin  St. 

Monroe  St. 

Franklin  St. 

Adains  St. 

North&  South  St.W.En 

Diagonal  St, 

Lafayette  St. 

Lafayette  St. 

Alley  E.of  Franklin 

Adams  St, 

Jackson  St, 

Lafayette  St, 

Alley  S.of  Clinton 

Alley  S.of  Clinton 

Lafayette  St. 


;t. 


Liberty  St. 
Morgan  St. 


Little  St. 
Dev/ey  St. 
Adams  St. 
Adams  St. 
North  &  South  St. 
North  Sc  South  St, 
Lafayette  St, 
Lincoln  St. 
Lincoln  St. 
Lafayette  St. 
Morgan  St. 
Liberty  St. 
Liberty  St. 
Jefferson  St. 
Jefferson  St, 
Morgan  St, 
Moigan  St. 
Morgan  St. 
Morgan  St. 
Lafayette  St. 
Morgan  St. 
Madison  St, 
.Morgan  St. 
Clinton  St. 
Adams  St. 
Adams  St. 
Monroe  St. 
Adams  St. 
Monroe  St. 
Monroe  St. 
Monroe  St, 
Monroe  St, 
Monroe  St, 
lfcn,-oe  St. 
Clinton  St, 
Clinton  St. 
Adams  St, 
Jackson  St, 
Jackson  St. 
Ja'  kson  St, 
Washington  St. 
l.Jaokson  St. 
Jackson  St. 
Madison  St. 
Madison  St. 
Jackson  St, 
Clinton  St. 
Monroe  St. 
Clinton  St. 
Clinton  St. 
Clinton  St. 
Clinton  St. 
Liberty  St. 
Morgan  St, 
Outfall 


288 

112,000 

272 

27,200 

864 

225,600 

550 

17,600 

368 

280,000 

320 

32,000 

320 

32,000 

264 

90,400 

528 

423,200 

128 

12,800 

128 

12,300 

624 

-;s,ooo 

144 

14,400 

352 

137,600 

352 

35,200 

352 

35,200 

264 

26,400 

360 

270,400 

352 

35,200 

128 

12,800 

272 

40,000 

344 

802,800 

2AS 

2/1,800 

496 

49,600 

136 

88,000 

352 

35,200 

160 

51,200 

120 

12,000 

120 

12,000 

120 

12,000 

160 

15,000 

120 

12,000 

704 

273,600 

112 

11,200 

768 

76,800 

256 

25,600 

160 

16,000 

256 

25,000 

240 

24,000 

672 

91,200 

768 

76,800 

160 

16,000 

160 

16,000 

368 

68,801 

704 

451,200 

ISO 

469,200 

328 

32,800 

112 

11,200 

112 

11,200 

328 

32,800 

232 

821,200 

376 

902,800 

1,705,600 

S" 

750 

36" 

9* 

1025 

36" 

s" 

910 

36" 

s* 

870 

36" 

8" 

2700 

36" 

S» 

550 

36" 

10« 

1150 

36" 

8" 

980 

36" 

8» 

980 

36« 

8" 

830 

36" 

12" 

1650 

36" 

8" 

400 

36" 

8" 

400 

36" 

8" 

I960 

36" 

8" 

450 

36" 

8" 

1130 

36" 

8* 

1130 

36" 

S» 

1130 

36" 

8* 

820 

36" 

g. 

1120 

36" 

S« 

1130 

36" 

8" 

400 

36" 

8" 

860 

36" 

15* 

1080 

36" 

3* 

770 

36" 

8* 

1570 

36" 

8* 

420 

36* 

8" 

1110 

36" 

3" 

490 

36" 

8" 

380 

36" 

8» 

380 

36" 

S* 

380 

36" 

S" 

500 

36" 

a" 

380 

36" 

10» 

2200 

36" 

8* 

350 

36" 

8* 

2900 

36" 

s" 

810 

36" 

8* 

520 

36" 

8" 

810 

36" 

8" 

750 

36" 

8* 

2100 

36" 

S« 

2420 

36" 

8* 

500 

36" 

8* 

500 

36" 

8" 

1150 

36" 

10* 

2205 

36" 

10" 

590 

36" 

8" 

1030 

36" 

8* 

350 

36" 

8" 

350 

36" 

8* 

1030 

36" 

12" 

725 

36" 

12" 

1170 

36" 

13" 

2176 

48" 

2 

64 

2 

64 

2 

SO 

5 

72 

3 

72 

10 

216 

1 

44 

4 

92 

2 

76 

2 

76 

3 

66 

5 

1 

132 
32 

1 

32 

7 

156 

1 

36 

4 

90 

4 

90 

4 

90 

3 

66 

3 

90 

1 

yo 
32 

3 

68 

4 

86 

2 

62 

4 

126 

2 

34 

3 

88 
40 

0 

30 

0 

30 

0 

30 
40 

0 

30 

8 

176 

28 

10 

192 

2 

1 

64 
40 

2 

64 

2 

60 

6 

16s 

9 

1 
1 

192 
40 
40 

4 

92 

0 

8 

176 

0 

2 

45 

0 

3 

82 

1 

1 

23 

1 

1 

28 

1 

3 

82 

1 

.d-3   sqQs.to&- 
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TABT,E      OV      APPROXIWATE      COST      OP      SHWEP      SYSTEM. 
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Trenching 

Lay: 

ing  of  S"  pj 

"  10  • 

n 

"  12   ' 

• 

«  15  • 

• 

"  18  • 

gn 

Cast  Iron  pipe 

Man- 

-Holes 

Flush-Tanks 

21.613  lengths 
3.073 

1.773  • 

540  " 

1 . OSS  • 

3.412  "       ) 

4S9  "       ) 


43.225 

6.145 

3.545 

1.080 

2.176 

300 

169 

40 


0.36   per   length 
0.53      "  " 


1.09 
1.02 


The  nuinber  and  price  are 
included  in  cost   of  pipes   above. 

0.50  per  cu.    yd. 

O.OS      "  foot 

0.10     "  " 

0.12      "  " 

0.15      "  • 

O.IS      *  * 

30.00     *  ton 

40.00      "  M.    H. 

60.00      "  P.T. 


|77S0.6fi 

162s. 69 
1276.56 

588.60 
1 1 09. 76 


345s. 00 

614.50 
425.40 
162.00 
391.6s 
189. 00 
6760.00 
2400.00 


The  pipes  Rre  at  70^  off  List  Price,  plus  20^  to  cover  Cost  of  Branches. 
The  price  for  trenching  include  excavating,  sheeting  and  backfilling  in  earth. 
The  price  of  lot.  per  inch  of  caameter  of  pipe  per  lineal  foot  laid,  includes 
hauling  of  pipe,  labor  of  laying,  and  cement  for  joints. 
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SEWER    DETAILS. 


